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Experimental 

Crystal data 

[Ag(C 9 H 13 N 5 S)Cl(C 18 H 15 P) 2 ] 

M r = 891.17 

Monoclinic, P2 1 

a = 12.0640 (5) A 

b = 31.810 (2) A 

c = 21.9207 (15) A 

P = 98.029 (5)° 

Data collection 

Nonius KappaCCD diffractometer 
with Oxford Cryostream system 

Absorption correction: multi-scan 
(DENZO and SCALEPACK; 
Otwinowski & Minor, 1997) 
T min = 0.831, r maI = 0.870 

Refinement 

R[F 2 > 2a(F 2 )] = 0.042 
wR(F 2 ) = 0.103 
S = 1.03 

54942 reflections 
2007 parameters 
9 restraints 



V = 8329.7 (9) A 3 
Z = 8 

Mo Ka radiation 
/x = 0.71 mm -1 
T= 90 K 

0.27 x 0.22 x 0.20 mm 



138032 measured reflections 
54942 independent reflections 
44399 reflections with / > 2a(T) 
R iM = 0.055 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 1.03 e A" 3 

Ap mi „ = -0.85 e A~ 3 

Absolute structure: Flack (1983), 
25,519 Friedel pairs 

Flack parameter: 0.382 (11) 



The title compound, [Ag(C 9 H 13 N 5 S)Cl(C 18 H 15 P) 2 ], crystal- 
lizes with four independent molecules in the asymmetric unit, 
in each of which the Ag atom is in a distorted tetrahedral 
coordination, defined by the chloride ligand, the S atom of the 
neutral ligand and two P atoms derived from the triphenyl 
phosphine ligands. The thiosemicarbazone acts as a mono- 
dentate ligand through its thione S atom. An intramolecular 
N— H- ■ -CI hydrogen bond occurs in two of the independent 
molecules. In the crystal, the molecules are assembled through 
N— H- ■ -CI hydrogen bonds, forming chains along [101]. 

Related literature 

For general background to thiosemicarbazones, see: Akinchan 
et al. (2002); Ali & Livingstone (1974); Bermejo et al. (2003); 
Blanz & French (1968); Campbell (1975); Casas et al. (2000); 
Grecu & Neamtu (1967); Hossain et al (2002); Huheey et al 
(1993); Lobana et al (1998, 2008); Pellerito & Negy (2002); 
Raper (1985); Venkatraman et al (2009); Zhou et al (2008). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


Nl-HlA r ---Cll 


0.88 (2) 


2.54 (2) 


3.381 (3) 


163 (3) 


N3-H3A'---C13 


0.87 (2) 


2.68 (3) 


3.406 (3) 


142 (3) 


N6-H6Af- ■ C12 


0.88 (2) 


2.53 (2) 


3.370 (3) 


162 (3) 


NS-HSA'- ■ C14 


0.86 (2) 


2.68 (3) 


3.411 (3) 


143 (3) 


N11-H11]V---C13 


0.88 (2) 


2.52 (2) 


3.363 (3) 


161 (3) 


N13-H13iV- ■ C12 


0.88 (2) 


2.65 (2) 


3.423 (3) 


147 (3) 


N16-H16iV- ■ C14 


0.86 (2) 


2.50 (2) 


3.338 (3) 


164 (3) 


N18-H18iV- ■ -Cll' 


0.86 (2) 


2.70 (3) 


3.425 (3) 


143 (3) 


Symmetry code: (i) x 


-l,y,z-l. 








Data collection: COLLECT 


(Nonius, 


2000); cell 


refinement: 


SCALEPACK 


(Otwinowski & 


Minor, 


1997); data 


reduction: 



DENZO (Otwinowski & Minor, 1997) and SCALEPACK; 
program(s) used to solve structure: SIR97 (Altomare et al., 1999); 
program(s) used to refine structure: SHELXH (Sheldrick, 2008); 
molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); soft- 
ware used to prepare material for publication: SHELXH. 

The National Science Foundation is acknowledged for a 
CAREER award (CHE-1056927) to MAH. Purchase of the 
diffractometer was made possible by grant No. LEQSF (1999- 
2000)-ENH-TR-13, administered by the Louisiana Board of 
Regents. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RK2386). 
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Chlorido{4-ethyl-1-[1-(pyrazin-2-yl)ethylidene]thiosemicabazidato-AfS}bis(tri- 
phenylphosphane-/fP)silver(l) 

Ramaiyer Venkatraman, Kleopatra D. Ruddock, Himangshu S. Das, Md. Alamgir Hossain and 
Frank R. Fronczek 

Comment 

Thiosemicarbazones are versatile ligands for several metals due to the keto-enol tautomeric form exhibited by the 
molecules (Ali & Livingstone, 1974; Campbell, 1975; Pellerito & Negy, 2002; Raper, 1985; Casas et al, 2000; Blanz & 
French, 1968; Grecu & Neamtu, 1967; Lobana et al, 1998; Bermejo et al, 2003; Akinchan et al, 2002; Zhou et al. 2008; 
Huheey et al, 1993). Among the metals that complex with thiosemicarbazones, Ag(I), and Cu(I) are known to interact 
with thiosemicarbazones differently and the resulting compounds exhibit variable structural features depending on the 
conditions of their preparation. Recently, the influence of substituents at the C 2 carbon of thiosemicarbazones on bonding 
and nuclearity of silver complexes were investigated (Lobana et al. , 2008). Among the ligands that ligate with Ag(I) with 
pyrazine thiosemicarbazone received less attention. 

In continuation of our study on metal complexes with thiosemicarbazones, we report herein a silver complex (Scheme 
1) formed by the reaction of 2-acetylpyrazine A r (4)-ethyl-3-thiosemicarbazone with AgCl in presence of triphenyl- 
phosphine as a coligand. The compound crystallizes with four independent molecules in asymmetric unit (Fig. 1). The Ag 
— S bond distances vary from 2.6816 (8)A to 2.7412 (9)A with a mean value of 2.7067 (9)A. The Ag— S bond distance is 
smaller than the sum of ionic radii of Ag and S ions (2.78A). On the other hand, the distances of Ag — P are in the range 
of 2.4784 (8)A to 2.4877 (8)A with a mean value of 2.4835 (8)A which are smaller than that observed for Ag— S bonds. 
The average bond distance of Ag — P is comparable to the mononuclear silver complex of thiosemicarbazone 
(2.4409 (7)A and 2.4879 (7)A) reported by Lobana et al. (2008). In the asymmetric unit the four Ag— CI bonds distances 
are almost similar (2.5900 (8)A to 2.5932 (8)A) with a mean value of 2.5921 (8)A which is shorter than the sum of the 
ionic radii of silver and chloride (2. 75 A). The C — S bond distances in all four units is identical to 1.704 (3)A which is 
much longer than the literature value (1.6796 (9)A) for the free ligand reported by Venkatraman et al. (2009). As shown 
in the Fig. 2, the molecules are linked with intra- and inter-molecular N — H— CI hydrogen bonding interactions (Hossain 
et al, 2002). 

Experimental 

To a freshly prepared AgCl (0.143 g, 1 mmol) suspended in acetonitrile (20 ml) and was mixed with an acetonitrile 
solution of 2-acetylpyrazine A^(4)-ethyl-3-thiosemicarbazone (0.223 g, 1 mmol,) (Venkatraman et al, 2009) and the 
resulting mixture was stirred overnight. To the white solid formed in acetonitrile, solid triphenylphosphine (0.530 g, 2 
mmol) was added in two equal aliquots to obtain a clear solution. The solution was filtered and left for crystallization at 
room temperature. 
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Refinement 

H atom of NH group was located in difference syntheses and refined isotropically with £/i SO (H) = 1.2(7eq(N). The 
remaining H atoms were positioned geometrically with C — H = 0.95A, 0.99A and 0.98A for aromatic, methylene and 
methyl H atoms, respectively, and constrained to ride on their parent atoms with (7i S0 (H) = xU eq (C), where x = 1.5 for 
methyl H, and x= 1.2 for all other H atoms. 

Computing details 

Data collection: COLLECT (Nonius, 2000); cell refinement: SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO and SCALEPACK (Otwinowski & Minor, 1997); program(s) used to solve structure: SIR97 (Altomare et al, 
1999); program(s) used to refine structure: SHELXH (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: SHELXH (Sheldrick, 2008). 




Figure 1 

The molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. H atoms 
are presented as a small spheres of arbitrary radius. Only base atoms are labeled for clarity. 
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Figure 2 

Intra- and inter-molecular hydrogen bonding in the crystal structure of title compound viewed along a axis. 
Chlorido{4-ethyl-1-[1-(pyrazin-2-yl)ethylidene]thiosemicabazidato-ftrS}bis(triphenylphosphane-i(-A , )silver(l) 



Crystal data 

[Ag(C,H 13 N 5 S)Cl(C 18 H 15 P) 2 ] 

M T = 891.17 

Monoclinic, P2\ 

Hall symbol: P 2yb 

a = 12.0640 (5) A 

b = 31.810 (2) A 

e = 21.9207 (15) A 

P= 98.029 (5)° 

V= 8329.7 (9) A 3 

Z=8 

Data collection 

Nonius KappaCCD 

diffractometer with Oxford Cryostream system 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co- and (jo-scans 

Absorption correction: multi-scan 
(DENZO and SCALEPACK; Otwinowski & 
Minor, 1997) 

7^ = 0.831,7^ = 0.870 



F(000) = 3664 

£> x = 1.421 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 28230 reflections 

6 = 2.5-32.5° 

ju = 0.71 mnT 1 

r=90K 

Block, colourless 

0.27 x 0.22 x 0.20 mm 



138032 measured reflections 
54942 independent reflections 
44399 reflections with I > 2a(I) 
Rm = 0.055 
= 32.6 C 

i Omyn 2.5 

A = -18^18 
k= -46^48 
/ = -32->32 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F- > 2a(F 2 )] = 0.042 
wR(F 1 ) = 0.103 
S = 1.03 

54942 reflections 
2007 parameters 
9 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.047 IP) 2 + 3.4676P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.002 
Ap max = 1.03 e A -3 
Aft™ = -0.85 e A" 3 

Absolute structure: Flack (1983), 25,519 Friedel 
pairs 

Flack parameter: 0.382 (11) 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F. The threshold expression of F 1 > oiF 2 ) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based 
on F 2 are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11- *IU 

^ iso ' ^ eq 


Agl 


0.723632 (16) 


0.688036 (7) 


0.820344 (9) 


0.01593 (5) 


Cll 


0.86926 (6) 


0.65407 (2) 


0.90391 (3) 


0.01736 (14) 


Nl 


0.7674 (2) 


0.57932 (9) 


0.80150 (12) 


0.0178(5) 


H1N 


0.803 (3) 


0.6002 (8) 


0.8216(14) 


0.021* 


N2 


0.8198 (2) 


0.55463 (9) 


0.76375 (13) 


0.0172 (5) 


N3 


0.5999 (2) 


0.56061 (9) 


0.74491 (12) 


0.0185 (5) 


H3N 


0.639 (3) 


0.5417(9) 


0.7287 (16) 


0.022* 


N4 


1.0907 (2) 


0.52049 (10) 


0.74080 (14) 


0.0232 (6) 


N5 


0.9582 (2) 


0.47812(10) 


0.64508 (13) 


0.0217(6) 


PI 


0.59953 (6) 


0.74435 (3) 


0.84917 (4) 


0.01490(15) 


P2 


0.78028 (6) 


0.69445 (3) 


0.71589 (3) 


0.01796 (15) 


SI 


0.59041 (6) 


0.62016 (3) 


0.83052 (4) 


0.01636 (14) 


CI 


0.6544 (2) 


0.58431 (10) 


0.78917 (13) 


0.0147 (5) 


C2 


0.9254 (2) 


0.54798 (10) 


0.77890 (14) 


0.0161 (6) 


C3 


0.9931 (3) 


0.56410(12) 


0.83686(16) 


0.0219(7) 


H3A 


0.9773 


0.5940 


0.8417 


0.033* 


H3B 


1.0729 


0.5603 


0.8344 


0.033* 


H3C 


0.9732 


0.5485 


0.8723 


0.033* 


C4 


0.9783 (2) 


0.52177 (10) 


0.73496 (15) 


0.0162 (6) 


C5 


1.1349 (3) 


0.49938 (12) 


0.69781 (17) 


0.0276 (8) 


H5 


1.2141 


0.4982 


0.7004 


0.033* 


C6 


1.0700 (3) 


0.47899 (11) 


0.64920 (16) 


0.0237 (7) 


H6 


1.1056 


0.4655 


0.6185 


0.028* 


C7 


0.9139(3) 


0.49924(11) 


0.68781 (15) 


0.0182 (6) 
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T T*7 

H7 


0.8349 


A A A A 1 

0.4991 


A £LO £. A 

0.6864 


A All* 

0.022* 


C8 


A AIIO ZO\ 

0.4778 (2) 


A f /"I 1 1 / 1 O \ 

0.56112 (12) 


0.72850 (16) 


A A1 /I /I { 

0.0244 (7) 


T TO A 

H8A 


A A C O 1 

0.4581 


A C A A 1 

0.5491 


a f o m 

0.6867 


0.029* 


Hot> 


A /I C 1 A 

(J. 4514 


U.59U6 


U. 12 12 


a mo* 
U.U29 


C9 


(J. 4185 (3) 


U. 53695 (13) 


0. / /261 (18) 


A Anc /A\ 

U.U3 /5 (9) 


H9A 


0.3375 


0.5386 


0.7597 


0.056* 


H9B 


A /CI £ A 

0.4369 


A CdOfl 

0.5489 


A O 1 /I A 

0.8140 


A AC/:* 

0.056* 


t ta/"< 

H9G 


A /I ,1 O O 

0.4422 


0.5075 


0.7731 


0.056* 


CIO 


(J. 64 / / (2) 


A TAOA/I /1 A\ 

0. /9894 (1U) 


AOCA1/1 /A 1\ 

0.85914 (13) 


U.U163 (6) 


Cll 


A T)A1 ZO\ 

0.7392 (2) 


A 01 1 f 1 / A\ 

0.8H51 (9) 


A OTAOl / 1 1\ 

0.83082 (13) 


A AOAC //'X 

0.0205 (6) 


TT1 1 
Hll 


A "7 "7 O O 

0.7782 


A TA 1 /: 

0.7916 


A OAA/I 

0.8094 


A AOC* 

0.025* 


C12 


A "7T)A ZO\ 

0.7730 (2) 


A Of /A\ 

0.85361 (9) 


A Ol /1^1 /1 ^\ 

0.83422 (14) 


A AO O 1 //'X 

0.0231 (6) 


t_ti i 
H12 


A OT C T 

0.8353 


0.8624 


U.8153 


A AOO* 

0.028* 


C13 


A T1 CO /T \ 

0.7158 (3) 


a ooni /i i \ 

0.88233 (11) 


A OZ"CA/1 / 1 /I \ 

0.86504 (14) 


A AO A C / "7 \ 

0.0245 (7) 


TT1 t 

H13 


0.7375 


0.9111 


0.8661 


A AO A sk 

0.029* 


L14 


0.6270 (3) 


a o^rm /a\ 

0.86977 (9) 


A OA/IC*7 t W A\ 

0.89457 (14) 


A AO C A f C\ 

0.0259 (6) 


TT1 A 

H14 


a com 

0.5892 


A O O AT 

0.8897 


A A 1 C 

0.9165 


A AT 1 A 

0.031* 


/"lie 


0.5932 (2) 


A otioj: /A\ 

0.82786 (9) 


A O A^ AA / 1 -> \ 

0.89200 (13) 


0.0226 (6) 


TT1 f 

H15 


0.5330 


0.8191 


0.9127 


A AO *7 sk 

0.027* 


C16 


U.5438 (2) 


(\ nn T"> few 
0. /33 /2 (9) 


0.9Z063 (13) 


A A 1 O 1 

U.U181 (6) 


C17 


0.4305 (3) 


0.73699 (9) 


0.92650 (14) 


0.0255 (6) 


TT1 T 

H17 


A Ton 

0.3782 


A H A CO 

0.7452 


A OAn 1 

0.8921 


A A") 1 * 

0.031* 


/"< 1 O 


A T AO O /T \ 

0.3938 (3) 


0.72836 (10) 


A AOIf 1 

0.98251 (16) 


A AT O A / "7 \ 

0.0324 (7) 


i_ri o 
H18 


a t 1 
0.5164 


A T3 A 1 
U. /301 


a no*: 1 
U.9861 


A A1 A* 

0.039* 


C19 


A A Hf\C /T\ 

0.4705 (3) 


A "7 1 1 AA / 1 A\ 

0.71709 (10) 


1.03343 (16) 


A A1 jCO ZO\ 

0.0362 (8) 




A A A C£ 

0.4456 


A H 1 1 A 

0.7119 


1.0720 


A A/1 T A 

0.043* 


C20 


A C 1 / A \ 

0.5821 (4) 


0.71342 (13) 


1.02790 (18) 


A AT A A /A\ 

0.0390 (9) 


Hz I) 


A £T A A 

0.6344 


A TACA 

0.7059 


1 A^n 

1.0627 


A A A 

0.047* 


L-21 


U.6185 (3 ) 


U. /ZU/ / (12) 


A AT 11 A /in 

U.y / 1 14 (15) 


A A1 1 O ZO\ 

0.0513 (8) 


H21 


0.6951 


0.7169 


0.9670 


0.038* 


L22 


A AH A O ZO\ 

0.4748 (2) 


A T/|0/;i /I A\ 

0.74862 (10) 


A 7AAOO /1 T\ 

0.79088 (13) 


A A 1 0*7 ( £\ 

0.0187 (6) 


C23 


A A 1 /: A /"> \ 

0.4369 (3) 


0.78667 (10) 


A HtL^OO /1 A\ 

0.76388 (14) 


0.0283 (7) 


Hz J 


A A HZH 
U.4 /5 / 


A O 1 T A 

0.812U 


U. / /58 


A Al A * 

U.U34* 


C24 


A T yl 1 O /T \ 

0.3418 (3) 


A 1 0 "7 A 1 / 1 A\ 

0.78747 (10) 


A 7 1 A O A 

0.71930 (16) 


A AT C 1 /O \ 

0.0351 (8) 


H24 


A T 1 /TA 

0.3160 


A O 1 T C 

0.8135 


A 7A 1 1 

0.7013 


A A A O sk 

0.042* 


C25 


A O O fl /T \ 
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U.Uiy4 (14) 


A AOOA 
U.UZOU 


(15) 


A AA/1 1/1 Ol 

— U.UU43 (12) 


A A1 1 1 /1 Ol 

U.U113 (12) 


A AA1 C /1 Ol 

— U.UU35 (12) 


n in 

C14/ 


A (\A A A / 1 A\ 

U.U444 (iy) 


A AO 1( / 1 CI 

U.U216 (15) 


A A170 
U.U3 / o 


f 1 01 

(18) 


A AA07 / 1 A 1 
— U.UU2 / (14) 


A AO O C / 1 (CI 

U.U225 (16) 


A AA1 1 / 1 1 1 

— U.UU33 (13) 


C 1 /I 0 

C148 


A A(CO /oi 
U.U68 (2) 


A AOOI i\ 01 

\j.\)Ze>5 (lo) 


(1091'! 
U.UZ J J 


(10) 


A AA/1 7 /1 71 
— U.UU4 / (1 /) 


A AO/IO /1 71 
U.VZ4Z (1 /) 


A AAC/C /1 /II 

— U.UU56 (14) 


pi in 

ci4y 


A AC A /Ol 

U.U54 (2) 


A A1AA /1 01 

U.U3U6 (lo) 


U.UI O i 


(13) 


A AA/1 1 /1 (CI 

— U.UU41 (16) 


A AA/CO /1 CI 

U.UU6y (15) 


A AA/1 A /1 11 

— U.UU4U (13) 


pi rfi 

C15U 


A AI 11 /I (CI 

U.U311 (16) 


A AI 17 (1 Ol 

U.U31 / (18) 


0.0206 


(15) 


A AACA /1 11 

— U.UU5U (13) 


A AA1 A /1 11 

U.UU34 (13) 


A AA1 A /1 11 

— u.uuiy (13) 


pi r i 
CI j 1 


(1 AI ni (i i\ 

U.U183 (12) 


A AO 11 / 1 CI 

v.uZii (15) 


0.0189 


(14) 


A AAO O / 1 1 1 

— U.UU28 (11) 


A AA1 A / 1 AI 

U.UU3U (1U) 


A AA1 O / 1 Ol 

U.vOjZ (Iz) 


C 1 co 
C152 


A AO 10 /1 11 

U.U218 (13) 


a aoa/i ^^ a \ 
U.U2U4 (14) 


0.0233 


(14) 


A AA1 A /1 1 1 

U.UU3U (11) 


A AA/11 /1 1 1 

U.UU43 (11) 


A AA 1 O / 1 1 1 

—V.UUIZ (11) 


("■ 1 CI 


a /1 ci 
U.U23 / (1 5) 


A A1A1 /1 71 

U.U3U1 (1 /) 


0.0273 


(16) 


A AACO /1 11 

V.VUdZ (13) 


A AAAC /1 Ol 

— U.UUU5 (12) 


A (1(1-1/ /1 11 

U.UU46 (13) 


pi ci 
C154 


A A0 1 O p 1 /I \ 

U.U232 (14) 


A AI cn (1 Ol 

U.U36y (lo) 


0.0264 


(16) 


A AA/1 A / 1 11 

— U.UU4U (13) 


A AAC 1 / 1 Ol 

— U.UU53 (Iz) 


A AAOA / 1 /ll 

U.UUzU (14) 


C155 


A AI /CO / 1 71 
U.U368 (1 /) 


AAOO/1 /1/I1 

U.U284 (16) 


0.0295 


(17) 


A AAP/C /1 A 1 

— U.UU66 (14) 


A (1(1/(1 / 1 A 1 

— U.UU6U (14) 


A A A 1 O / 1 1 1 

-U.UU18 (13) 


("■ 1 C(C 

CI jo 


a mAi /1 ci 
U.U3U3 (ID) 


A A007 (1 CI 

U.VZZ 1 (15) 


0.0239 


(15) 


A AAO 1 /1 Ol 

— U.UU21 (12) 


A AACO /1 Ol 

—V.UVdZ (12) 


A AA1 0/1 Ol 

—U.VVIZ (12) 


P 1 C7 

C15 / 


(i (11 po (1 OA 

U.U162 (12) 


A A1 C/C /1 A\ 

U.U156 (14) 


0.0187 


(14) 


A AA 1 1 /1 AI 

— U.UU11 (1U) 


A AAAO /1 AI 

U.UUUo (1U) 


A AAOO /1 1 1 

—U.vUZZ (11) 


pi ft) 

CI 38 


A A0 11 (111 

v.uZii (13) 


A AO 1 O (1/11 

U.U212 (14) 


0.0242 


(14) 


A AAAO / 1 1 1 

U.uvvZ (11) 


A AA1 C / 1 1 1 

U.UU35 (11) 


A AAC A / 1 Ol 

U.UU54 (12) 


p 1 en 

ci jy 


A AO C 1 (1/11 

U.U251 (14) 


A A 1 A A (1-11 

u.uiyy (14) 


0.0266 


(15) 


A AAAO (1 11 
— U.UUU8 (11) 


A AA0 1 / 1 1 1 

U.UU23 (11) 


A AAC O / 1 Ol 

U.UU58 (12) 


p 1 PA 

Clou 


A aooi / 1 CI 
\).\)Zy5 (15) 


(1 (11 A/1 /1 /II 

U.Uiy4 (14) 


0.0206 


(14) 


A AAC/1 /1 Ol 

U.UU54 (12) 


A AAOA /1 Ol 

—V.VVZU (12) 


A AA1 C /1 Ol 

U.UU15 (12) 


C 1 (C1 
C161 


A AOC/1 /1 /IA 
U.U254 (14) 


n aooo /1 (Ci 
U.U2yo (16) 


0.0219 


(15) 


n AA/1 7/101 
U.UU4 / (iz) 


A AAOC /1 1 A 
U.UUZ5 (11) 


A AA07 /1 0"! 
U.VUZ 1 (12) 


P 1 /TO 

CI 62 


A AOO/C (1 11 

v.uZZb (13) 


A AO 1 A (1/11 

U.U21U (14) 


0.0234 


(15) 


A AAO 1 / 1 1 1 

— U.UU21 (11) 


A AA1 O / 1 1 1 

v.vviZ (11) 


A AAA 1 / 1 1 1 
— U.UUU1 (11) 


CI 63 


A (1T7 /I (1/11 

U.U2 /4 (14) 


A A1/CO (1 -11 

U.U16S (14) 


0.0130 


(13) 


A AA 1/1 (111 

U.UU14 (11) 


A AA/CC / 1 1 1 

U.UU65 (11) 


A AAA1 / 1 1 1 
— U.UUU3 (11) 


CI 64 


a r\i in /1 ci 
U. U3 iy (15) 


A AOAO (\ CI 

V.VZVZ (15) 


0.0146 


(13) 


A AAA1 /1 Ol 

U.UUU3 (12) 


A AA/CC /1 Ol 

U.UU65 (12) 


A AAAC /1 1 1 
— U.UUU5 (11) 


("■ 1 (CC 

C165 


A AOOO /1 (CI 

u.u2yy (lo) 


A AOCO i\ 71 

U.U25y (1 /) 


0.0193 


(15) 


A AAIO /1 11 

U.VU3Z (13) 


A AA/17 /1 11 

U.UU4 / (13) 


A (1(17/ /1 Ol 

U.UU26 (12) 


P 1 PP 
CI DO 


A AO 1 O / 1 /1 1 

U.U218 (14) 


AA11C (lOI 

U.U315 (lo) 


0.0251 


(16) 


A AA/1 1 (111 

U.UU43 (13) 


A AA7 A / 1 1 1 

U.UU /4 (13) 


A AAO C / 1 A 1 

U.UU25 (14) 


p 1 P7 

C16/ 


A A07 1 / 1 CI 

U.U2 /I (15) 


A A071 ( 1 (CI 

U.U2 15 (16) 


0.0196 


(14) 


A AA/1 7/111 

U.UU4 / (13) 


A AA7A / 1 Ol 

u.uu /y (12) 


A (1(1/1 / 1 1 1 

U.UU63 (13) 


1 /co 
C168 


A AO CO / 1 CI 

U.U25y (15) 


A A1 A/1 (1 CI 

U.Uiy4 (15) 


0.0182 


(14) 


A AAOO /1 Ol 

V.VUZZ (12) 


A AAC7 /1 01 

U.UU5 / (12) 


A AA/1 A /1 01 

U.UU44 (12) 


p ' i /n 

cioy 


A ACO /Ol 

U.U58 (2) 


AA10C /1/11 

U.U185 (14) 


0.0149 


(14) 


A AA1 C /1 CI 

— U.UU35 (15) 


A AA/1 A /1 /II 

U.UU44 (14) 


A AA1 C /1 Ol 

U.UU15 (12) 


P 1 7A 

CI /u 


A A77 /ll 

U.U/ / (3) 


A A01 C ( 1 (CI 

U.U235 (16) 


0.0295 


(18) 


A A107 (1 71 
— U.U12 / (1 /) 


A A11C /101 

— U.U135 (18) 


A AA/CO / 1 A 1 

U.UU62 (14) 


pm 
CI /I 


A 11/1 /-II 

U.134 (4) 


A A0 17 ( 1 Ol 
\J.V)Z5 1 (18) 


0.029 (2) 


A A 1 A /Ol 

— u.uiy (z) 


A A 1 O /Ol 

—U.U 18 (z) 


A AAO A / 1 CI 

—U.UvZ^ (15) 


P 1 TO 

CI IZ 


A 1 1 1 /CI 

U.133 (5) 


(1 (11(11 (lOI 

u.uiy4 (io) 


0.033 (2) 


A AAO /Ol 

U.UU2 (z) 


A AAO /II 

U.vvZ (3) 


A AA0 1 / 1 PI 

—u.OvZi (16) 


C173 


0.091 (3) 


0.0270(19) 


0.038 (2) 


0.015 (2) 


0.022 (2) 


0.0006(16) 


C174 


0.068 (3) 


0.0170(15) 


0.0266 (17) 


-0.0010(16) 


0.0137(17) 


0.0021 (13) 


C175 


0.0344(15) 


0.0246 (16) 


0.0137(12) 


-0.0121 (14) 


0.0004(11) 


0.0028 (12) 


C176 


0.0351 (17) 


0.0351 (18) 


0.0154(14) 


-0.0094 (14) 


0.0037 (12) 


-0.0015 (13) 


C177 


0.0383 (18) 


0.0376 (18) 


0.0202 (15) 


-0.0051 (15) 


0.0000 (13) 


-0.0003 (13) 
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C178 0.0386 (18) 0.0322 (18) 0.0198 (15) -0.0118 (14) -0.0064 (13) 0.0040 (13) 
C179 0.0510 (19) 0.0249 (17) 0.0105 (12) -0.0118 (15) -0.0027 (12) -0.0007 (12) 
C180 0.0490 (19) 0.0231 (15) 0.0182 (14) -0.0037 (14) 0.0034 (13) -0.0022 (12) 



Geometric parameters (A, ") 


Agl— PI 


2.4727 (8) 


Agl— P2 


2.4877 (8) 


Agl— Cll 


2.5905 (8) 


Agl— SI 


2.7192 (9) 


Nl— N2 


1.359 (3) 


Nl— CI 


1.361 (4) 


Nl— H1N 


0.875 (17) 


N2— C2 


1.289 (4) 


N3— CI 


1.328 (4) 


N3— C8 


1.468 (4) 


N3— H3N 


0.871 (17) 


N4— C5 


1.328 (4) 


N4— C4 


1.345 (4) 


N5— C7 


1.325 (4) 


N5— C6 


1.339 (4) 


PI— C16 


1.821 (3) 


PI— CIO 


1.835 (3) 


PI— C22 


1.838 (3) 


P2— C34 


1.822 (3) 


P2— C28 


1.824 (3) 


P2— C40 


1.842 (3) 


SI— CI 


1.707 (3) 


C2— C4 


1.483 (4) 


C2— C3 


1.501 (5) 


C3— H3A 


0.9800 


C3— H3B 


0.9800 


C3— H3C 


0.9800 


C4— C7 


1.400 (4) 


C5— C6 


1.391 (5) 


C5— H5 


0.9500 


C6— H6 


0.9500 


C7— H7 


0.9500 


C8— C9 


1.494 (5) 


C8— H8A 


0.9900 


C8— H8B 


0.9900 


C9— H9A 


0.9800 


C9— H9B 


0.9800 


C9— H9C 


0.9800 


CIO— C15 


1.389 (4) 


CIO— Cll 


1.398 (4) 


Cll— C12 


1.399(4) 


Cll— Hll 


0.9500 


C12— C13 


1.377 (4) 


C12— H12 


0.9500 



Ag3— P5 


2.4862 (8) 


Ag3— P6 


2.4869 (8) 


Ag3— C13 


2.5900 (8) 


Ag3— S3 


2.6816(8) 


Nil— C91 


1.366 (4) 


Nil— N12 


1.384(4) 


Nil— HI IN 


0.882 (17) 


N12— C92 


1.296 (4) 


N13— C91 


1.329 (4) 


N13— C98 


1.463 (4) 


N13— H13N 


0.878 (17) 


N14— C94 


1.338 (4) 


N14— C95 


1.348 (4) 


N15— C97 


1.335 (4) 


N15— C96 


1.340 (4) 


P5— CI 06 


1.824 (3) 


P5— CI 12 


1.825 (3) 


P5— CI 00 


1.833 (3) 


P6— CI 30 


1.829 (3) 


P6— CI 18 


1.830 (3) 


P6— CI 24 


1.831 (3) 


S3— C91 


1.700 (3) 


C92— C94 


1.486 (4) 


C92— C93 


1.493 (5) 


C93— H93A 


0.9800 


C93— H93B 


0.9800 


C93— H93C 


0.9800 


C94— C97 


1.406(4) 


C95— C96 


1.373 (5) 


C95— H95 


0.9500 


C96— H96 


0.9500 


C97— H97 


0.9500 


C98— C99 


1.512 (5) 


C98— H98A 


0.9900 


C98— H98B 


0.9900 


C99— H99A 


0.9800 


C99— H99B 


0.9800 


C99— H99C 


0.9800 


CI 00— CI 05 


1.392 (4) 


C100— ClOl 


1.405 (4) 


ClOl— C102 


1.391 (4) 


ClOl— H101 


0.9500 


CI 02— CI 03 


1.388 (4) 


CI 02— HI 02 


0.9500 



Acta Cryst. (2013). E69, m137-m138 



sup-17 



supplementary materials 



Z" 1 1 1 P 1 1 A 

C13 — C14 


Uoo (4) 


p 1 TT 1 1 

C13 — H13 


A n C A A 

0.9500 


P 1 A ftlf 

C14 — C15 


1.393 (4) 


P 1 /I TT 1 /I 

C14 — H14 


A ACAA 

0.9500 


nir TT 1 C 

C15 — H15 


A A C A A 

0.9500 


C 1 6 — C2 1 


1.389 (4) 


C16 — C17 


1.394 (4) 


C17 — C18 


1.389 (4) 


PH tii n 

C17 — H17 


A ACAA 

0.9500 


C18 — C19 


1.393 (5) 


/"* 1 O T T 1 O 

C18 — H18 


A A C A A 

0.9500 


ci9 — Czo 


1 IT) /f\ 

1.373 (5) 


pin u 1 n 
ClV — H19 


A nc AA 

0.9500 


C20 — C2 1 


1 OA/" /C\ 

1.396 (5) 


C20 — H20 


0.9500 


C21 — H21 


0.9500 


Czz — Cz7 


1 T A A / A \ 

1.390 (4) 


p ~> ^ pn 

Czz — Cz3 


1 az: / -i \ 

1.396 (4) 


PT> p ^ 

C23 — C24 


1 /I A A / A \ 

1.400 (4) 


Cz3 — Hz 3 


A A C A A 

0.9500 


Cz4 — Cz5 


1.379 (5) 


C24 — H24 


A A C A A 

0.9500 


C25 — C26 


1.377 (5) 


PTC t c 

Czo — Hz 5 


A A C A A 

0.9500 


Czo — Cz / 


1.396 (4) 


C26 — H26 


0.9500 


C27 — H27 


0.9500 


pto p^n 

C28 — C29 


1 I A A / A \ 

1.399 (4) 


PTO PT) 

C28 — C33 


1 Af\ A /C\ 

1.404 (5) 


C29 — C30 


1.394 (4) 


Pin TTon 

Cz9 — Hz 9 


A ACAA 

0.9500 


pm p ") 1 

C30 — C31 


1 T01 /C\ 

1.381 (5) 


pm TT")A 

C30 — H30 


A ACAA 

0.9500 


C31 — C32 


1.384 (5) 


P ~> 1 TT-) 1 

C31 — H31 


A ACAA 

0.9500 


/Til PT> 

C32 — C33 


1 /c\ 

1.393 (5) 


PT1 TTTi 

C3z — H3z 


A ACAA 

0.9500 


P')') TTI 1 

C33 — H33 


A ACAA 

0.9500 


C34 — C35 


1.385 (4) 


po /i po n 

C34 — C39 


1 A A A / /I \ 

1.409 (4) 


C35 — C36 


1.393 (5) 


C35 — H35 


A ACAA 

0.9500 


C36 — C37 


1.371 (4) 


C36— H36 


0.9500 


C37— C38 


1.387 (5) 


C37— H37 


0.9500 


C38— C39 


1.386 (4) 


C38— H38 


0.9500 


C39— H39 


0.9500 



p i a ~) pi rv/ 

CI 03 — LI 04 


1 ion /r\ 

1.387 (5) 


p 1 A") TT1 AO 

CI 03 — HI 03 


0.9500 


piA/l pi Af 

CI 04 — CI 05 


1 T A1 { A \ 

1.392 (4) 


p ! A /I TT1A/I 

CI 04 — HI 04 


A ACAA 

0.9500 


pi AC TT1AC 

CI 05 — HI 05 


A ACAA 

0.9500 


P 1 p\/" ' 1 AH 

CI 06 — CI 07 


1.393 (4) 


1 A/- P 1 1 1 

ci06 — cm 


1 A AT / A \ 

1.403 (4) 


p i pi -7 p 1 AO 

CI 07 — CI 08 


1.392 (4) 


pi AH TT1AT 

C107 — H107 


A ACAA 

0.9500 


p i AO /"~" 1 A A 

CI 08 — CI 09 


1.383 (4) 


p i AO TT 1 AO 

C108 — H108 


A ACAA 

0.9500 


p i AA /""i 1 1 A 

C109 — C110 


1.401 (4) 


pi AA TT1AA 

C109 — H109 


A ACAA 

0.9500 


pi i A pi i i 

C 1 1 0 — C 111 


1.392 (4) 


p 1 i a TT11A 

CllO — H110 


0.9500 


pi 1 1 1 TT 1 1 1 

Clll — Hill 


A ACAA 

0.9500 


pii n piin 

Cllz — CI 17 


1 1 A1 / A \ 

1.392 (4) 


pi n pii i i 

Cllz — CI 13 


1 T AC / A \ 

1.395 (4) 


CI 13 — C114 


1.401 (4) 


pi n TT11"? 

C113 — H113 


A ACAA 

0.9500 


1 A pi 1 c 

CI 14 — CI 15 


1 1 *7A / A \ 

1.379 (4) 


/"Ml/I TT 1 1 /I 

C114 — H114 


A ACAA 

0.9500 


P i i r p i i / 

C115 — C116 


1.377 (4) 


pi i c TT11C 

C115 — H115 


A ACAA 

0.9500 


n i / pi n 

C 1 1 6 — C 117 


1 im / a\ 

1.392 (4) 


1~ 11/" TT1 1 / 

C116 — H116 


0.9500 


p 1 in tti 1 n 

CH7 — H117 


0.9500 


pi i o pin 

CH8 — C123 


1 TA1 / /I \ 

1.391 (4) 


ni 1 o pi m 

C 1 1 8 — C 119 


1 ") AC / A \ 

1.395 (4) 


C119 — C120 


1.398 (4) 


p 1 1 A TTI 1 A 

C119 — H119 


0.9500 


C120 — C121 


1.392 (5) 


PITA T T 1 1 A 

CI 20 — HI 20 


A ACAA 

0.9500 


p 1 i i p 1 H 

C121 — C122 


1.390 (5) 


P 1^1 TTI T 1 

C121 — H121 


0.9500 


pin pin 
CI 22 — C123 


1.397 (4) 


pin tti 

CI 22 — HI 22 


A ACAA 

0.9500 


p 1 n run 

CI 23 — HI 23 


A ACAA 

0.9500 


p 1 r> J p 1 i r 

CI 24 — CI 25 


1.383 (4) 


pni piia 

CI 24 — C129 


1 TOO / A\ 

1.3o5 (4) 


pnc pin/ 

C125 — C126 


1 TOO /"> \ 

1.388 (3) 


a ^ \ i~\ r tti tc 

C125 — H125 


0.9500 


C126 — CI 27 


1.382 (4) 


CI 26— HI 26 


0.9500 


CI 27— CI 28 


1.379 (4) 


CI 27— HI 27 


0.9500 


CI 28— CI 29 


1.395 (4) 


C128— H128 


0.9500 


C129— H129 


0.9500 
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C40 — C41 


1 TOO /f \ 

1.383 (5) 


P A ( \ p A c 

C40 — C45 


1.395 (5) 


/' •/II p A n 

C41 — C42 


1 A r\ A s c\ 

1.404 (5) 


pi i TT /I 1 

C41 — H41 


0.9500 


C42 — C43 


1.363 (6) 


C42 — H42 


0.9500 


C43 — C44 


1.398 (6) 


P ,1 O TT/IO 

C43 — H43 


A ACAA 

0.9500 


C44 — C45 


1.396 (5) 


/"l A A TT A A 

C44 — H44 


A ACAA 

0.9500 


P/| r TT /l C 

C45 — H45 


A A C A A 

0.9500 


Ag2 — P3 


2.4858 (8) 


Ag2 — r4 


2.4&61 (o) 


a pm 
Ag2 — C12 


2.5932 (8) 


Ag2 — S2 


/"O/IO /o\ 

2.6848 (8) 


XT/I TvTT 

No — N7 


1.362 (3) 


JNo — C46 


1 i /ci //i \ 
1.363 (4 J 


\T/" TT/"llT 

N6 — H6N 


0.877 (17) 


N7 — C47 


1 ^ on / a \ 

1.287 (4) 


N o — C46 


1.330 (4) 


JNo — C53 


1 A £Z i A \ 

1.465 (4) 


N8 — H8N 


A O £1 1 /I 

0.861 (17) 


N9 — C50 


1.337 (4) 


XTA /"MA 

N9 — C49 


1.347 (4) 


JN10 — C52 


1 TOO 

1.32s (4) 


XT 1 A C 1 

N 1 0 — C5 1 


1.343 (4) 


P3 — C61 


1.833 (3) 


P3 — C55 


1.834 (3) 


r3 — Co / 


1.8J8 (3) 


P4 — C85 


1.822 (3) 


P4 — C73 


1 O /I /-) \ 

1.824 (3) 


d a p "?n 

PA — C79 


1.835 (3) 


S2 — C46 


1.703 (3) 


C47 — C49 


1 A O / /I \ 

1.482 (4) 


/n^n P /I O 

C47 — C48 


1 cm / a \ 

1.503 (4) 


P -1 O TT/IOA 

C48 — H48A 
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Symmetry code : (i) x- 1 , y , z- 1 . 
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